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hydrochloride (0.25 g) mp 234—236° (from EtOH)? which was identical with pretazettine hydrochloride
isolated previously from S. formosissima in mixed mp, infrared spectrum (Nujol) and TLC (silica gel) in several
different solvent systems. Pretazettine, regenerated from its hydrochloride by treatment with aqueous am-
monia under cooling, was a glass and exhibited M+ 331 in its mass spectrum and the following signals in its
proton magnetic resonance spectrum: § (CDCL,); 6.83 and 6.75 (two aromatic protons s.) 6.05 (Cs—H, s.), 5.86
(methylenedioxy 2H, s.), 5.81 (C,-H, broad d., J=11.0 Hz.), 5.48 (C,-H, t. of d, /=1.8 and 11.0 Hz,, long
range coupling with Cs~H and Cye—H by four sigma W-arrangement), 4.31 (Cyq—H, d. of d., /=7.7 and 11.0
Hz.), 4.10 (C;~H, m.), 8.41 (OMe, s.), 2.97 (C4~Ha, d. of d., J=9.9 and 11.0 Hz.), 2.63 (C;—Hy,, d. of d., J=9.9
and 7.7 Hz.), 2.86 (C,e—H, m.), 2.48 (N-Me, s.), and 1.77 (C,—Hyp, diffused t.).

Acknowledgement This work was supported in part by Research Grant from National Cancer Insti-
tute (CA 12733) and from American Cancer Society (IC-29).

7) Melting point of newly isolated pretazettine hydrochloride was slightly higher than that of the previous
one; it is thought to be due to the apparatus used.
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New Syntheses of Alloxazine 5-Oxides and Fervenulin 4-Oxides
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The treatment of 6-anilinouracils with potassium nitrate in acetic acid in the presence
of sulfuric acid led to the exclusive formation of the corresponding alloxazine 5-oxides.
Similarly, the treatment of 6-benzylidenehydrazino-1,3-dimethyluracils with the same
reagents gave the corresponding fervenulin 4-oxides.

The aromatic nitro group undergoes intramolecular dehydrative cyclization with a sub-
stituent in the molecule possessing active hydrogen to form a heterocyclic N-oxide. A number
of this type of reactions were briefly surveyed in the textbooks by Ochiai® and by Katritzky
and Lagowski,® and furthermore covered more extensively by Preston and Tennant.

~We have now found that the nitration of 6-anilinouracils, does not lead to the 5-nitro
derivatives, but exclusively to alloxazine 5-oxides. The reaction is equally applicable to 6~
benzylidenehydrazino-1,3-dimethyluracils to give fervenulin 4-oxides. This paper describes
a detailed account of this new convenient method for the syntheses of alloxazine 5-oxides and
fervenulin 4-oxides, which was mentioned in part in our previous communication.”
' A mixture of 6-anilinouracils (Ia—o0)%7 and slight excess of potassium nitrate in acetic
acid including sulfuric acid was stirred at 90° for a while, during which time the reaction mix-
‘ture changed its colour from pale yellow to brown. The concentration of the solvent under
reduced pressure followed by dilution with water gave exclusively the corresponding alloxazme
b-oxides (ITa—o) in good yields (Table I).
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The process may involve the key intermediates 6-anilino-5-nitrouracils, which were proto-
nated with sulfuric acid and cyclized by intramolecular dehydration to give the corresponding
N-oxides. .

Although almost all starting materials afforded successfully alloxazine 5-oxides, the nitra-
tion of 1,3-dimethyl-6-(2-nitroanilino)uracil (Ip) gave no desired alloxazine 5-oxide even under
more drastic conditions, and the starting material was completely recovered. This would be
ascribed to the decrease of the reactivity at the 5-position according to the chelate ring forma-
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TasLe I. Alloxazine 5-Oxides
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Analysis (%)
Compd Rt R? R3 mp  Yield Formula Caled Found
No. O (%) : N
C H N C H N
ITa® CH; CH; H 237 83 C12H3gO3N, 55,81 3.90 21.70 56.03 3.70 21.58
IIbY  CH, CH, 7-Cl 232 88  C,HO.N,Cl 49.26 3.08 19.14 48.96 3.31 19.05
IIc CH; CH,; 8-Cl 240 87 CoHON,Cl 49,26 3,08 19.14 49.51 2.87 19.41
I1d% CH; CH, 7-CH,; - 242 85 CisH,,0,N,  57.35 4.44 20.58 57.52 4.41 20.69
Ile CH; CH,; 8-CH, 236 78 CisH,0H,  57.35 4.44 20.58 57.42 4.63 20.48
IIf CHy; CH,; 7,8-(CH,), 242 86 Cy H ,OgN, 58,73 4.93 19.57 88.64 5.08 19.29
IIg CH, CH, 7-OCH, 254 73 CyHuON, 5416 4.20 19.44 54.23 4.31 19.13
ITh CH; CH; 8-OCH, 248 93 CiH,ON, 54,16 4.20 19.44 53.98 4.18 19.57
I1i CH; CH; 7-NO, 248 90 C,H ON, 47.53 2.99 23.10 47.71 3.13 23.34
11 CH, CH, 8NO, 270 64 Cu,H,ON;  47.53 2.99 23.10 47.68 3.08 23.26
Ik CH, H 7-Cl >320 76 CyH,0,N,Cl 47,41 2.53 20.11 47.38 2.51 19.88
Imn CH, H 7-OCH, >320 80 C,,H,,O,N, 52,55 3.68 20.43 52.38 3.82 20.51
IIm CH; H 8-OCH, >320 82 C.H,0ON, 52,55 3.68 20.43 52.39 3.49 20.28
IIn CH, H  78(CHy), 295 85 C,H,O,N, 57.35 4.44 20.58 57.08 4.43 20.66
1109 H CH, H >320 84 C,HO;N, 54.10 3.30 22.94 54.23 3.27 23.10
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tion between nitro and amino groups.
The structures of II were established by elemental analyses, satisfactory spectral data,
especially the presence of their strong parent ions and remarkable M-16 ions in their mass
spectra, and by comparison with some authentic samples® prepared by the nitrosative cycliza-
tion of I. The assigned structures of 1I
were further confirmed with the formation
of the corresponding alloxazines (III)? by

their reduction in water using sodium
CH,—N

dithionite. q
This nitrative cyclization offers a con- 2 ‘N CH.

venient synthetic method for alloxazine o J\)\/[ ﬁ
. . . . NN CH,

b-oxides, because the nitrosative cycliza- CH

tion of 6-anilinouracils leads either to a s 1550

mixture of alloxazines and their 5-oxides ‘N‘_\

or to alloxazines exclusively depending 0 g; v
upon the substituent of the benzene ring. CHs“E)i I):CHS

Fig. 1 shows infrared (IR) spectra of O”N"NCH
1,3-dimethyllumichrome (I1If) and its 5- CH}H
oxide (IIf) as the typical examples of II 1539
and ITI. As can be seen, this series of N- TR T T i
oxides revealed no characteristic absorp-
tion attributed to the N-oxide group. The Fig. 1. IR Spectra of 1,3-Dimethyllumichrome
most characteristic change between II and (I1If) and 1,3-Dimethyllumichrome 5-Oxide
IIT was the shift of a band in 1500 cm—1 (I15) in Nujol

region.

Next, the nitrative cyclization was extended to the synthesis of fervenulin 4-oxides. The
heating of 6-benzylidenehydrazino-1,3-dimethyluracils (IVa—d)8® with slight excess of potas-
sium nitrate in acetic acid in the presence of sulfuric acid at 90°, followed by dilution with
water caused the separation of the corresponding fervenulin 4-oxides (Va—d). The mother
liquor was diluted with ether to precipitate the corresponding fervenulins.!® The formation
of fervenulins is ascribed to the deoxygenation of the preformed fervenulin 4-oxides.

TasLe II. Fervenulin 4-Oxides

o ¢ R
N
C}hqufIi
()ﬁi\gq D&I@
CH;
C Analysis (%)
" Compd. mp  Yield ' ' V '
R o .
: No. °C) (% ) Formuila Calcd - Found
C H N C H N
Vald H 233 68 Cy,H;,O,N; 54,73 3.89 24,55 54,69 3.83 24.47
Vbt 4-Cl 257 50 C,,H,,0,N,Cl 48.84 3.15 21.91 48.76 3.06 21.65
Veiv 3,4-Cl, 222 65 C,,H,0,NCl, 44,09 2.56 19.78 44.23 2.61 19.57

vd 4NO, 258 45 C1aH100,N, 47.27 3.05 25.45 47.09 2.89 25.23

. 8) F. Yoneda and T. Nagamatsu, Bull. Chem. Soc. Japan, 48, 1484 (1975).
. 9) G. Blankenhorn and W. Pfleiderer, Chem. Ber., 185, 3334 (1972).
10) F. Yoneda and T, Nagamatsu, Bull. Chem. Soc. Japan, 48, 2884 (1975).
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The structures of V. were ascertained by satisfactory elemental analyses, the presence of:
the parent ions and strong M-16 ions in their mass spectra, and the formation of the correspond-
ing fervenulins® by their reduction using sodium dithionite in water. Finally these fervenulin
4-oxides (V) were in all respects identical with the authentic samples prepared by the nitro-
sative cyclization of IV in the presence of diethyl azodicarboxylate. 1t

Experimental'®

6-Anilinouracils (Ia—p) were prepared either by the exchange amination of 6-aminouracils with the
hydrochloride of anilines (Method A)‘*) or by the condensation of 6- chlorouracﬂs with anilines (Method B)®
(Table III),

* Taste III. 6-Anilinouracils

) O
0)\N N
b H
Analysis (%)
%(;I‘npd Rl Rz RS (r:l(g N(Ig‘h' S(Z;;l)d Formula Calcd. ' - Found
————

_ , Lo, o ¢cC H N C H N
Ia® CH,. CH; H: : 187 - B 75  CyuH 1, O,Ng o . — — _ —_ —
Ib® CH, CH; 4-Cl 209 B 71 C,3H,,0,N,Cl — —_— — — —
Ic? CH3 CH3 3-Cl 240 B 58 C12H1202N301 -_— e - L -— -—
1a® CH; CH; 4-CH, 240 B 67 C,gH,;0,N, — — — — — —
Ie®) CH,; CH; 3-CH, 255 B 64 .C,sH,;0,N, — —_— - - —
I CH, CH; 3,4-(CHy), 235 A . 61 C,,Hy,;0,N, - - Tl T - -
Ig" CH, CH, 4-OCH, 243 A 63 C,5H,;0,N, — —_ — — —
Th? CH, CH; 3-OCH, 241 B 75 CyH,O,N, —_— T — —_— —_—
Ii- - CH; CH, 4-NO, 260 B 32 C,H,,0,N, 52.17 4.38 20.28 '51.89 4.31 20.05
Ij CH, CH; 3-NO, 270 B 44 C,,H,,O,N, 52,17 4.38 '20.28 52.03 4.55 20.51
Ik" CH; H 4-C . 297 - A 58 C,3;H;,0,N,Cl —_ = == — —
1. CH; H . 4-0CH; 272 A 59 C,,H,;,0,N, 58.29 5.30 17.00 58.02 5.24 17.22
Im CH, H 3-OCH, 260 A 61 C,,H,,0,N, 58.29 5.30 17.00 58.20 5.28 16.82
In CH, H 3,4-(CHy), 278 A 58 C;3H,;;0,N;  ~ 63.66 6.16 17.13- 63.49 6.31 17.11
Io®» = H CH, H - ..308 B 72. C,;;H,;0,N, —_— —_ - - —
Ip . CH CH; 2-NO, - 271 B 28 C,,H,,O,N, .~ 52,17 4.38 20.28 :51.89 4.31 20.00

Alloxazine 5-Oxides (IIa—o): General Procedure——A mixture of I (0.01mole) and KNO:, (1 2 g, 0.012
mole) in AcOH (20 ml) was warmed at 90°. . To the solution was added dropwise H, S0, (0.6 g, 0.006 mole)
under stirring and the mixture was heated at 90° for 1 hr. The concentration of the reaction mixture under
reduced pressure to a small volume and dilution with water caused the separation of crude product, which was
collected by filtration, dried and recrystallized from acetone or dlmethylformamlde to give yellow needles of
the corresponding alloxazine 5-oxide. :

6-Benzylidenehydrazino-1,3- d1methy1uracﬂs (IVa—d)B 9) were prepared from 1 3 d1methy1 6- hydrazmo-
uracil and aryl aldehydes by the procedure reported previously.®

Fervenulin 4-Oxides (Va—d): General Procedure To a mixture of IV (0.004 mole) and KNO, (0.8 g,
0.008 mole) in AcOH (20 ml) was added H,SO, (0.2 g, 0.602 mole) and the mixture was heated at 90° for 1 hr.
After cooling, the reaction mixture was diluted with H,O (40 ml) to precipitate crystals. The filtrate was
further diluted with EtOH or ether to precipitate more crystals The combined crystals were recrystallized
from EtOH to give yellow needles of the corresponding fervenulin 4-oxide.

The filtrate was evaporated to dryneéss and the reSJdue was 1ecrystall1zed from EtOH to give a small
amount of the correspondmd fervenuhn 19

11) - F. Yoneda, T. Nagamatsu, and K. Shinomura, .J. C. S. Perkin I, 1976, “in press.”’
12) All melting points were determined on a Yanagimoto micromelting point apparatus and are uncorrected.

NII-Electronic Library Service





